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(54) PRINTED-WIRING BOARD AND DESIGNING 
METHOD 

(57) Abstract: 

PURPOSE: To suppress a radiation noise with high 
efficiency by a method wherein power-supply lines or 
grounding lines are formed at prescribed intervals in 
respectively different directions in a plurality of 
conductor layers. 

CONSTITUTIGN: A plurality of power-supply lines 14a, 
15a lie at prescribed intervals on the surface A of a 
double-sided printed-wiring board 11 in a state that 
they are arranged In parallel with grounding lines 1 2a, 
13a. Then as a whole, the grounding lines 12a, 13a and 
the power-supply lines 14a. 15a remain alternate at 
prescribed intervals. In addition, a plurality of 
grounding lines 12b. 13b and a plurality of power-supply 
lines 1 4b, 1 5b remain extended and installed also on the 
rear B so as to be parallel with each other. The lines 
remain extended and installed on the rear B in such a 
way that they are at right angles to the lines on the 
surface A. Then, they remain connected by through holes 
on their Intersections. Thereby, the inductance of 
conductor layers is made uniform, and a capacitance 



between a power-supply pattern and a grounding pattern 
is increased. 
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[000 1] 
[0 0 0 2] 

-yt LXfm.ti> 3, i: A^HKWefes. 

i:JB:S«^M^83Si:0!)BKt^^^cov^Ti^#^c#«bTv^«: 

\in9-yim^-&t\'tcmo>^ y^{^^ y7.m¥^izii 
e>'f^v^Tfe»;, ibs>B^<r>^y^if9y7sim<o&^iz 

jb^-rs, r*ie)«^bfei8»-«?>misiid«:©^i:*i:it 
Jj[ttbTVN<j®g-e¥®i&i:'6c-S. 3.®iKI=ry-rx*MtS 

X i'Dxh-i'. *>^>v^^i3iEi:<fofcrasi^lbT^ 
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J/^fSrAtifeybTV^fc. bj5i^b«:*^e>, 

<• Witts:. 4*4^1-4 70 3 2-l^-ClS, HUCS^-t 
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ii'tS. IUD<, «®0#'?r®®S9-f>l 2 2}*^ 

K9>f > 1 3 2 i:35!XJ^^cfev^Tx;^-3^^-;l/ 

1 3 4lCj;oTl»ji-t6. «aR^'r>i;^5> K 

li, BIl*>6>We)*^«:J:e»K:, I Cf^feSS^^lClBfi 
f S eW®fe«)fC, I C«D'J - Kbf^^rif A-t-5fc«?)0D 
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40 i>B»8igi4. mim±izmsi(mt!m'^>(ytmi(o 

mjv^-y^-fytim^^ntcLzfv y hmimix$> 
oT, tmmi(DmMm9^yt.msmL<Dmtivit 

-y^>(ytit. m^izmriz^izmm 1 »±tcfe 

*->9>f>ii<?)Bgpgii, z.<Dms^izi3\,\xmit. 
ti(ii>amnzM':5\,^x^^tirzz.ii^iimt.-ri>, 
[0 0 13] *«qa®tt©gwt±, mm J ^ x^tsmM. 

50 fbW5i**v^{i:/y>hiB»RS:Jg«l-6-i:tc;fe6. 
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[0 0 14] :mm(moumt, x^^imy>(yt.m 

n (^2) *©aL'L.;e«Jv%5>f>#fci*®* 
^^^4yi:i)^<bf£^n'Sc-y^:^h. mSM<DmtiV 

it-y^^y\%, m (^2) ^CDiL'u^iMiV >5>f>#{C 

WJjm^'^^ytm^va-y'y'iyto^rsmit. zco 

[00 15] 

:fvy hW3m(Dmf:m(Dmmiz^^^xmm u ^ 

Tt), l*IfiJ^c:^c!m?^-f>*^ill2S^lTv^s. z: 

(z>ii^ msizmsttst\,t:L^'<y\t-mif3izii^ mm 
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1 : ICm*4^ (tr, tf) , 

fT^S/ (jtXlXl 0-9) i? 



[0 0 16] tr. tftC|£-J<gaat 

041*. *>5r, 7 4 AC 2 4 0, 7 4HC2 4 0i:V>^ 
10 Sr^f. 7 4AC2 4O0tr, tfttl.4"T?*)»J, 7 4 

HC2 4O®*tie>l*2.0T'*>*. z-ixfjcoma^^m^ 

[0 0 17] wmz\imim.t^m[t.*i^$>^i)\ ^ 

20 X\t. ^Wm. (f) (A.) (DKfCf =C/A, (c 

V ^ li 1 / 2 X tC^ U V ^S $ <^)IiIK>' ^ * - > 0 5 > *^ e> 

#<«^-rs. apt), Cl®J:e>J5^S©IiB&yt^f-> 

JS:^ ;i ©j&feag S:JJ»N-s 7 y7^\zm^ LT L * 

e)OT'*-5. i5*f{C, \smj-^^-yom:^m/2ox&,T 

Tj&tiii. ■e<z>/^^f->±®s<aiit>, is#ioi/2j:*j 
=b/jNS<3{fcsrt«:^«rtcM<'>«bfc. apt., mm 
m8i<Dimizj:^m&Mimim>i/mrx'&tnmm 

30 >f>®^$S:l/20;lt;^T^C^lI;t4^«<fcV^©T'fe-2>„ 05 

[0 0 18] if(Dgig(D^iffiK05£^Ei8[*^m^llimi^ 

fiSkOEffi&S/^^T-ix-etttjtlS-^/^-Y X© t r, t f nlC J: 
•So ja^©IC(Dtr, t f 1 nsJ5ATT*fc-5„ 03, 
04 JCa%-r J: e> X l/^;K3!XS«gg«*^ 2 OdB/o 
ct*>e> 4 OdB/octtcSt!fb-r-5Sim©^5Ja3C«:, / >f X 

40 RfTJi. 

fT=l/ (jTtr) (1) 

T'#^e>*VS. its, I C*^6><3[HS#lCti. Z(D 

rnmsi f T® 2 e> 3 ffiMs i >««a8c«ij-s:^tf. 

fT=3/ (fftr) ••• (2) 

» JgtT®IC»Cov%TJ*. IBIlH®««aRJ*, 
1 (GHz) - (3) 
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i©SI«tt®ll«JCJ:6afcSJaiS!&«S:#Jit-t6i:, 3 y<*->®5>f >^S:7.5iiiiii (-150nB/20) feKTKmA. 

^■§^>te>tifeiGHz0M#cD«:gA,i**!ji soninpg ^^^^<fcv^:li:*^*^s. BP*., m^mi(Dim^^ a t. 

l^a- (1/fT) • (1/20) - (4) 

i^a • { ()r • c • tr(f)) / (3 • 2 0) ) t<o!sm. ^^^mwR'^^ >m±(r>mm. ^i>^^tif 

imi>t\>s>. im&±izmmi<m^km<ti> lo 9>K9-f>w±®iai5B&iffiaa(D4^icfieoT^s*i 

mLt0i^m»<D}mA^-y'^^y(D-0k^kA^X'^ [0 0 2 1 ] 08 li, muiizmm-^ntzwrn^^ >v 

;t&^SS^ags^c«I;t4^^^J:^^®•r♦*s. oc2 K^'f >gnd 1 i:0Rgic^stifc i c i 

[00 19] lil?SS^S®|g|t^c^3v^T^iICf*>'t>f:;^CD i:IC2i:®ISI&i^4tM#ii®2 0 0S:S^t-. mtit. n 

m»^i>z.t.\mmWf^i}^\\ -ei-r?, *^isfi«i-e ^GNDitcsiMxiit?. -aj®«8igi4<i^2 o o ttith 

rtlcfliOPU fe6v>tiy9>K9>f> a59>f>Vcci*^Sa$*i-rv^;fei:-rs. its, ^5 

IS. *«v%ttffig9>f>fci''9>K5>f>®igtC'(t-ti|i8 >fMi>f>i^-^r>:x*HBv%®'T?^^>f>Vcc2t« 

S:ilt>-li:Sz:i:tcj:y#^0«$5:f!H9f-£>= 20 iK^-f >Vocl ®r^lcti«fi[Mtt'&v^i;#^e>ns*^ 

->&®88U S e>tcraSfit«)iEiBfc=fo^9-0>''?^ K^-f>GNDlii^^^>K^>r>GND2©r^lct,«fi!^ 

;{)^. Wm^z.mWL-^t\>t=.^'y^yn9-yii^'yyY'y x\t. ^=y>(yV(z'^^^^y\i'y^yGm'2.^Wm 

»J, '©^v>f>i:^S/y7>hV'?^->'rao|^&|| [0 0 2 21 -eziT*, ®R7>f>Vccii:«agv-f>v 

H»tC«iH»-tSClili:f«. i<OJ:e>JEfc^^'f>iiy oc2i:®|SI«::XA/-Jh-;i/2 0 IT'gS^LT, I CI® 

5> K5>f yommm^m , s i o ica^-r. ja«5T'®E9>f > voc i ii^^^ > voc 2 sr^msfc 

[0 0 2 0] H6. H7ii, Iaiffil«)l2tm6^cj3^r^ iai*l:rs. RIU<, 4^5>K^>f>GNDl^i^5>K^ 

T, :Rfl:«lCM^®SS«:iS0W't«Zlt®3iSIS:»iW >f>GND2®ISI^Cy^.;^-7^^-;I/2 0 2^:t8^■^TIC2(© 

■t-5. 06{i, S<g®^® (*AcliJf®) {csiasnfc i£«^T-i^5>K9'f>GNDli:^5> K5-f >Gnd2$: 

rac<, 07 It, ®«®^Bi:J0Si:fcMI8Stifc2* i, IC2Se>^c^iM•fi(«2 0 0^cSiy^s®!iECD^fi:^ 

•e®;i/-:^$:m&iii«^-&!gB-&^-r. M0(C 40 WOSmtit. 10)^, '13-^2 0 0 (Cfitn&V^maillKSL 

* = k • i • S (kttJtStt y, ltfJ4«>Vx5'f >^Gin)9-f >S:X;i/-7^--n/fCj: 

v^fc3?<^ *iu6«i«iiws«:/jN3<-r«rt [0 0 23] apt., -fB^woiaeMc^B^-r^fesv^ji 
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Zo= { (R+ J ft)L) / (G+ j o)C) ) 1/2 

[0 0 24] \smmii^smi!;fotui. miz^^°<D i 

tHZ. :^/ly-t^-Mzj:z>xmStim9^yti:m^ 

"ts, BP^), ^^'^■<ytim9-<yti:jti(&s^t.'t 

10 0 2 5] JgUlttifCJKIitJCMHI-Sy^'XOlg^S&fC 

mm Its mm0mt&t^<Dmmmi^^ 

V=L- (di/dt) 

Hi o<Dmmm<Dm^zi5\,^x^t. «yzEi-sj:e){c, 

[0 0 2 6] BP*., ::<Dll«6M®!8H^{i, 
'f<DmmH(mfi^t.>(yiri/ 9 yyt.o>miz^i,%ism: 

*^*$4t. ^izm^^i>i:':>tmmmi>rzifo\z 

ti. 7c®«j!a»® 5 oriels* TWiiiaajr^t;:^ 

*«3 0MHz)5fce>Jf. -e®5 0^fflW«J4l.5 GHz 
U tftfitt:^U hmLhX<mssmi:%^Li> 1 1 0 
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izif^^6z.iLmmiitti>. 

[0 0 2 7] <SimHiBSSS(D«»|>ai:*^2^|§qg(;D|8ft 

^izj:^xmmiztim^titc.fmm»mm9. m 

1 OtCLfeA^oTgJi^l-S. E9{i, ±IBlJHf^fCi: 
oTlS:tt3nfellIKf®«l 1 O^Bcr^Sl^^:, Hi 0 

tt-g-®^® SJfc^ OfeBISrS^f . E 9 , 0 1 0 {cisv ^ 

[0 0 2 8] la9{CfeV^T, *VNi(«l 2 aJii^^^ K«| 

^ym^. m\>mi 5 &itmmi:B-t, ip^., 09 
tcfcvNT, j©^®Mffi^u>hiai«i lo^Afc 

K5>f > 1 3 a WSm 1 1 

K^'f > 1 3 BiimKiz^Km,t£mx'm^ 

Bun*^, i?*b<ttO. 3iiini^-ej;v^. 2:^om^'^if 
5> K5-f > 1 3 a mfC-:4s®®S5>f yibaUm 
IB:&lRl{c®|8$*iTVN5o BP'S), i|tfflv>y^>K5^>i 
3 a i:«B^^mai^>f > 1 5 a i:*«3£5{C3^*iS J:^{c 

^1 i±tciEias*iTVAS. 

[0 0 2 9] 3*®ir7>hllSl 2ai;3:*:®«gg|gi 
5 a S:-*®*V\y5> KlKIl 2 a 4:-*®*v%eaR5 

>f>i4a*^j:^{c, {f^ymi2&tmm9^ 

yi4 aimRl l±fCBHI9:3^XTV\S. a«l l±{c 
li. 09{C7i^-rj:e)tC 2*©i:i%®gjgi4 ai;22^ 
<Z)*V>i^9>hT«l 2a*W3tVTVN5. BPt., 

«®5-f > 1 4 a i:*v^y9> K^-f>Ji2v\fc3Jajc 

if * L < tt 2 Bim^T* J: V \. 

[0 0 3 0] Hfiijc, z:<DMffi:^u > hSS^ 11 cd^ 

^<^mxmc*i<Dmn^^y 14 6. isa^^^ti 

6 > K5>f > 1 2 a . 13a W^CM^fcmT' 
7?tt2iiui®K®icv>«aR7>f>14 ai:, jM!|g;^liDM^ 

*^mx'ito. 3mmm(m\'^mm^-(yi5& 

tXm^^iX 9Mti>2:$i(D±\>^mM^>(yi4 a® 
r^fCm* (Ha%ffilT-ti6*) ©itt^^««9-f>l 5 a 
*<MtJt, L/Ti^9> K5-f > 1 2 a , 1 3 a i:« 

W3^yi4 &, 15ai:*U. ^mS^dOWSX^S^ 
\zmmLmMttA-oX\^i,. fl!oT, iSl IJCSVrj: 
•5»C i'"9>K9>f> (1 2 a*>*v\tti 3 a) C!)t|J>D. 
ttWa9-<y (14 a*&v\ttl 5 a) */I>®iaiRMi 
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K 1 3 b m&<^±\^mm9>f > 1 4 b tm. 

®iHv>«®5-f >i 5 b^:*<^^^^cw^c^:«i:^^c® 

Bex 1 5 J: ^ lC«ffiB±tcii|8$ tlT V 
«SJB±0B^pt^r->ttAi:|i5i;T'feSo 012lcz: 

[0 0 3 2] mA±<Dm^>f> (j^\,^9^>tm^^ lo 

StlTVx*. HI Ott3*ie>7^>'©y^;i/-;^-;WCj; 

S^K^&ztjI-. SlOfCfeVxT, 
'J^--«'«:^-r, BHOlcfev%T, 05tO«J:, 

[003 3] Hl3li, 7.)V-it.~MZii:^m^^tm 

U^>(y) ^C33^^T, «#:&i^{cfev%TBiBK-rs2oo 

3tt3iiiin4:«;S. gl 2*>P>^tX)^;&j;^{c, ^ 
v^T, «*l«atcfe(,xTBi^'rS2ocD::^;i,-j^-;i,{cj: 

oTEMS*lfe5>f><?)^|^OS$*;3iiinii:;5;S 
[0 0 3 4] EI9. HlO{Cfe(r%T, 2 0ali^iSA± 
fCS^dtifc^^^:, 2 0bJ«fiB{CBBK3^fe^S# 
ISStzkU 'tie>2o©m-f|g{i::^;L,_;j^_;i,2 IfCJ: 40 
oT«^{C^$^tTv^S. lt64UfcJ:^{C, ^1 
l®^A^cfe^^T=fe>itiBB^cfe^^T=b, B^fSSa^ 

*»U Hl4»C^f J:i«iIC16 0*^l litcag 
»6nT^^«^:•r«i:, i(DICl 6O*^&02;*M5fB 
^16 0. lQl±<K>\,^tl^t^i,iixtmmiZ^. 1.5m 50 
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[0 0 3 5] «6oT, BIlO~014®J:^fC«S«$n 

[0 0 3 6] Eji 5, 01 6. Bii 7, Bll 8{i5l^^, 

Bl^-r«2o0:^;i/-j^-;b0p^$., BgoBM, Snnn, 
9 mm, 1 5mhm^td^(D. -e0®RfCS3t:fS®R9W 

K5-f yo>mi<mmtAim^m. 

EI19ti, ±|B2o0a;^-;^^-;^0|aP|iS:, BgOmm, 
3^ 9mi, 1 Smmfc^fe^, fgjijgi icr)^^>, 
hV-fXO^fi/^^^^f^j^OTgf^t^.^-^^ 02 0 

Ji, ±f32o®x;i/-;Jx-;KZ)iai5i|$., igomm, 3mm, 
9mm, lbmtMXtcm>. if'^ylf^-fytmM^^ 

ym<D^^r^-^yiiyxtmm^Bi: 021 

fi, ±IB2oO^;b-7fx-;KO|ai5i|Sr, n^Omm, 3mm, 
9mm, 1 5mmilgE;tfc^, K^-f ^fc^e^SrJjS 

[003 7] iai9~E|2 1*^6,^e,*>«;J:^{c, 

fc, ^^t)^?>^9<D{r^yy:j^9-ytm^timm:m 

>K:7^>12a, 1 2h^mm^^y 1 4 a, 14 b 
<^)«l«SSr2mmSS{c|a^Lfc*^. 1 nmRifetlJi. 



>K9>r>13a, 13b'«f>«ig9>f>i 5a, 15b 
®iaiBI«: 5mmJS<T, 4f fC 3 mmSg{c|8^-f s 3 i: fC i: 

«. ±IBMmir5>K5^>13a, 13b^ 
««5>r>15a, 1 5b©«g<iSS:0. Zm0m.\ZWC& 
Ltzf}\ liiiiii*}iT'*>tl«|fB$f*ffi#5W>0l/>f7' 

[0 0 3 8] ±^^^>(ytm^^^>fy(osmtm 
»c;fet^T, ±^msff>^>(ytm\>^ms(D9^>tim 
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(9) 



to 0 3 9] i®J:e){C, H9©0!im 2afflC::i:«; 

feftJC £»fi^5>K»c>f>4fi^^t>:x*«gPft-rs. tie 

® : ^^i)^(m*)-^^tzmmkmmLrm±iz:m 
ti>ii^. '^a)mmfSicomm^m$ii^izj:*)i; 

[004 0] SfeSPft^ii, m^mt^)9-yif^y 

ttr'^y}^(jj>ms\m<tji*h mi^m<iii*)9u so 
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[0 04 1] L*^b«;*^e>, ±f3M®S«W 

iz m:^i,t, i/03*ir^rfc) fsmmmtvxmm 
10 0 4 2] ±ssm!m<Dmfj:mm^^t^t. 

V=Q/C 

(V) t</jN$<i^y, ®<RWT?®mffi^7bHgM3tiS 
KA4i->S:|g-t»i:«;<, z.t\.hum,zm'^n'9i-y 

y^>{y999. y:K^:fp(oi&\> htzrf u y vwm 

[0 0 4 3] #tciige,tifesagfci«afstcBiiia&i^-t 
x\tmmmm.h'^tz.ib\z'msy 'f'yy Yn's^-y 

^x\tmij -i xsrffiatts 3. i: J: »j -mm^^^ 

[0 0 4 4] *iy6«i!I-ptt:/<J>hi3«»fgi:LT 

W®:/U>hi3««i iSrjRfflLfe*^ #«yu>hBB 

[0045] 
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*ie)®3^lia5^$:«)o$x;i/-jJx-;i,«:^tT-ttl-r*l 

roo4 6] M^mizit. zLti^m^^>^i 
[0 0 4 7] 3P>fc. Afwijtcti. ±m.tdm^^9- 

^>^9-ymmr^z.}L\zi.^}^ mi^yiti;^:,y^ 

•5. 

[0 0 4 8] $6,{C*(W9{CIJ, #tClS^*ife$|g{cig 

«?^=i > a - 4r T'Ji^0*^«: e, totc^ 
/i^5> }^^'^9-y0tzit(DmHi:Vmr'^fj:\\i:\^-^ 

[03] :^m<Dmm<Dmstmz^\<^x. iLt>±i)'^ 



(10) 



4^ 



10 



20 



30 
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[04] *^©||S60!I(DKtf*iS{CfeV%T, iit>±i!fi 

[05] *5§?lcD^Moi8ft;^®j^S:^-^s 

0a 

[06] *mff)mm0fBmmfDimi:mt^ 
[07] ^m<Dmm<Dmfmff)m^mti> 



[08] *56W®^M®ig|t;^/^sui^^^ 
0. 

[09] *«Wfci«:^y>hgaji^$.j^^,j;^|,|g 

[010] mizvkLtcmmmizm^mmzfvyhm 

[01 1] 08^S6Wfcfi|«ii5(«|g(z>^®cw^^^^ 
0T'»<5. 

[012] 08^j6fi9J{C«^Sg3ji|tg<;r)jjg}cr)^^^^ 
0'C*S. 

[013] mm(Dmmizm?>xjv-:!i%-j\.<Dm 

[014] ^ffi(®IBM!tgK:fett«S®9>f>i;^^^ 

[015] sas^-o^/t^f-i/^-^j^.^-^^-^.^ 



[01 6] ^^-(y<D/^^-y(o~mi:^tmX'$> 

[01 7] ®g5>r>©>''{^?->o-^J$ra^-^rax'*, 

bo 

[01 8] «S5-f>0/'«^r->®-^J§;Cj^^0^,^ 



40 



1 9 ] «)o ^XJl/-t^-Jva)mst if 9 y hv^^ - 

[02 0] »>^^x)\,-!i^-f\,(7if^i:.m^'i9-yii 
i^xSifyy ^/^*^-ymii^^n*/9yx}L<jmm.^ 

[02 1] «>t>$;^;i/-dx-;i/®5apgi;;gE!|fy>fXi:cD 
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